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(57)Abstract: 

PROBLEM TO BE SOLVED: To display more exactly tissue 
properties or morphology of biological body that is an information 
source of biological tissue using a fluorescent image displaying 
method and equipment of self-fluorescence generated from biological 
tissues by irradiation of excitation light. 

SOLUTION: Self-fluorescence Kj generated from biological tissues 1 
by irradiation of excitation light Lr irradiated from an endoscopes 
unit 200 and the reflected reference light reflected by the biological 
tissue 1 that received reference light Ls irradiated from the 
endoscopes unit 200 is obtained by an imaging unit 300 as the self- 
fluorescence image data Dj and the reference light image data Ds, 
and the display signal is generated by a display signal processing unit 
400 based on Dj and Ds to display information on biological tissue 1 
with the generated display signal on a display unit 500. In the above 
procedure, the display signal is generated, in which the intensity of 
the reflection reference light and also reference intensity of the self- 
fluorescence Kj are reflected. 
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s 4 5 <fc -5 r 3 nfc n t s c *s;©^ft ^ i w 

^kcx- 7 1-50 0©^-^---Y>*--y5 1 CCA^JS 
*x 1 liffi^afM-^ i^SJc^tCafiSS InmmS 5 2 CC 

[0048] CCT, ±JBiB%*aCT<re£tt84 5 CC 

«fc-orSi3*iS«HlK:o^rf¥i|«*KBjrs. c©^ 
ts-r54j©-c&s. 

[0 04 9] NTSC^S©fi^{i. 3MeMt$)5 
iiifeG*$iO*WfeB©3«5S©[1^6SIS3 

(R-Y) (B-Y) i^6^fiS3nrtoO. H 

^cft^en3n.s<!:#{c«. &Mfm (r-y> *j 

=kO' (B-Y) A^3P.CC^$ti€. Iffi^fcct^'Qm 
^*i»C>6tl. 4MHz©^«^MSitaK»a(t^Y 

1 . 5 MH z ©HS£»#i**I{c 1 0 . 5 M 

H z ©^iS^fe^Itc Q^^^ti-^n*! o s-c 6ne 

[00 5 0] ^«^«#^ag4 5 B. N 

TSC^^^^St^Jca^m^Bi^-f D j 

fe^M^ (R-Y) (felfSR-yibria^-rS) fcJ: 

o'fe^m^ (b-y) («f»B-y t uxamti,) * 
^Mrm^crth. ?tet>*>, \mm*m?tcit> 
K.&ms. 2 'XTcwavkf— f tibzmfgmw.?- z y 

(x, y) . fe^B^r-^R-y (x, y) teJrO'fe 
*B-y(x, y ) A^^^^ff ^^fiSS 
4 5 Kffi* fcftfc* 7 - v f d/ ^InlggK J: 0 
( 1 ) (Cfi£o-C*«?)6n5„ 
[005 1] 

[»1 ] 



(7) 



11 



YCx.y) 
B-y(x.y) 



]■[ 
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a2 
b2 
c2 



ccr. WKBrtti^-^Y (x. y) tt#JR?3£H«-r- 
*Ds (x, y)<D?>ZKmi>. asRStXM^-^D 
j (x, y) ©fi£#£^£fct>2;*7cM&'r-££Sc 
19, Y (x, y) =a2XDs (x, y) iLtS^h 
4. 

[0052] 2o©fegM<l!f : -*R-y (x, 

y) fcJrtfB-y (x, y) «. 
R-y (x, y) = blxDj (x, y ) + b 2 x D s 

(x. y) 

B-y(x, y ) = c 1 x D j (x, y)+c2xDs 
(x. y) 

s i UXSdmtof- * D j t <om\vcM-ir 

[0 0 5 3] 02fC^-T<fc'5CC. CCfeiigtf 
-*R-y (x, y) ttB-y (x, y) = 0©<fc#{C« 

e^x-Y*«jtfc£^tefei>r»HM-ca3*is 

^©^©^{bCCttJfcU ft^HHS^-drB-y (x, 
y) ttR-y (x, y) = 0 ©£ #iCfeSll©X - Yffi 

L/, S 6 5CfeMH«-r- # R-y (x, y) teiO'B-y 
(x, y ) *s&CC0-C&l>»&tcW. BSMtei^iSK 
NK«*ns««©fe«^ffctc*Mc.-rSJ: , >«: > RGB 

ff#i. Y> (R-Y). (B-Y) Y, I. 

Qff# i ©B8&#s N T S C t h X 6 *VC ^ S © 
"C. ^ (1) C«a2, b 1. b2. c 1. c20g 
^^CCii^CiCCiOS^^M^x-f D j 

S-S-SCi^-CtS. ffcfc>*>, C©fe©^{fc«#J86fc 
Btf-fDs (x. y) tejcaitWfc^-JrD j 

(x. y) tcm-r}<m&M£lCj:<>)m2ftZ. 

[0054] M^-ti, H*>g§© £ >> CC^«-C. j6»-3#HC 
«NI«d £ t » B 3 K J: 5 2 KrttRSIa 

- •> b 2 0 0©5"ejSSSP2 0 1 AL&ltm&VfflM*: 

JBjfcL s<D&mm< . 5te*Sg|52 0 1 *>6i£t>gBfiBai 

s*-r4#fiS7fe©%a»{6<^s„ fit-orc©ii?jg^ 

IS 3 5 tc J: ^ T S tifc#JPJ£« Z s £*f i!iji©Si 

-?r-e©&g*5&*{c&< 

[0055] ttc, ±fa#j«t7fcL s <DRt> *) tcmmftL 



* (1 ) 



Dj(x,y) 
Ds(x,y) 

r ©£#Sig©#fiJ«miBa#HB#L s ©fl§3t(cj: 

#&z j *&rmk<o&&fmui* ^uommo^ 

10 [ 0 0 5 6 ] C© <fc 5 2 tC^iffl^*s#fi 0 

Z&Mftmz s©5SK^«bl)iB5£L r tfJRUWSft^ 

[0057] cc-e. ^eccBeccm-Ti^ic^^t 
2©SP14P 1 fcJrtfP 2K.ffi3Lmm*&&l>. SSfeP 3 
K:mg|5*s#?iL/fci$Cca^lIi«©i'J^?:tf 5iS£R: 
«. rtm^©5tJSSU2 0 1 #>6#M#L s wmiztiz 

m s mi icifi-r <fc 5 ccgwip i *j 

iO'P 2 {c*ji>T«£fktt&i>#. SPfiP 3 {ctet,>r« 
IHSP©^* b tcmZli L s ©Bigwig <«:-, /cfc&tc C 

©gpa^e.^§n5sw#flg^©®s^ffi<^«3, 0 

8 KjjVr J: 5 K#JS36«Z s ^^-Tili^© U - U ' Wffi 
©ai{4P3©«SfelST-r§. Wl^©5feigl|52 

0 1 frhmmKL r *JJWHS*iS <k. )B^ffi«l©a5aP 

1 *$ io'p 2 e>n^ es?m*©®awf6©aja 

©jE««liJ:»)fi< **©-C\ S^M^Z j ^a-Tiii 
30 &©U-U' WSOttft^^a. 09«:^J:^{cg|5{a 
P 1 te<fc^P2KfeC^-C<gTL, SP<aP3(C*j^r«IH 
St5©^tfcS)^L r©^lS^<St,^c*«CC©g|5t4* 

6^-r-se^7t©^feffi<^co> e^^«z j 

«ra-rii«©U-U' 8)rffi©gPfePl, P2feJ:0 ! P3 
©?SS«i5T-rS. tot, B8*JctO'ia9*>P>^e.^ 

[0 0 5 8] -eor. s^m^z j *}gistr»e.4T, 

fcg^3feili«-r-- f D j * >; 4 3 (CCttS 

40 tv. #RS^Zs*S^Or#P»ti/c#M^Si«7 ; -f 
D s 1/4 4 fCgBffi;* ^6. 

[ 0,0. 5 9 ] JKK. , m*^^ * 'J 4 3 (CSB« SWcSS 
m^lffl^^- * D j te J:0'#M^®> * V 4 4 {CKteS 

5KA*3*xNTSC*SC<OY. QfeiO* [ flH»CcSlt 

sns„ 

[OOBOltftbt, 0 1 0{C7n-t<fc^(CS^^ 

fg^fSS4 5 ica^j stitcs^mftmrnr- z d j 

50 5 a(CA*Sn§. *7-7|- y f^@|g4 5 aKA^J 
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Ztlfc±M2r>om&7 : -%U-. 5$ ( 1 ) KgE^T^! 
SftiWgilifli^-* Y (x. y) . fegBj&7 r -f R- 
y (x, y) fcitfB-y (x, y) tbHtiVlSti 
S 0 ZL-C. cn6CD«aHi«f r -f Y (x, y) . fe 
^Bi&^-fR-y (x. y) fcitffeHili&^-^B- 
y (x, y) ti. D/A^fcg4 5b 1. 45b2*si 
CM 5 b 3«:«tor-&n-enTi-n^ffi^K^»$ia, 
Sf.KNTSCx>3-y4 5 cCCjr-^rY. I , Qff 

^tc^ss stream;* ft*. 

SCff^«, Siai? h 5 0 OCCA^JSft^Sft 
[0 06 2] ±83© "5 . ft*BK:S&BiJ#8fU#> 

*v 36fC. 01 1 (a) . (b) CC^-r^Mc. 
3R-?-©^-Y^5 •v?P>PRs(Ctt^-C*^g©*' -if- 

«^$ft-*>^#g|3&. WfitBWftP 2fcJ:tfQ (01 1 
(a) *JH) *»«S%Stitei*«:H*<CHWtt-ca^3n 20 

xLfyctic^z (011 (b) ms&mma 
««bi/©#6£*i*±-r*c4**r#s. tit. 

WfNftt-C* 4«««tt* jEMKasW SCi*5t#5. 
[0 06 3] &fc. ±ie«'J^«0 1 2 J: 5 & * -f 

gg3£fc£t*K#tfiU<t#tTftft> KXLr, #R83£L 
s. &MLw«, 1/3 0»SiC«t#SnSWIS©2 

=j-7^©ra«: (1/1 5#©rfflco s(,>k^L//«cc>3» 

ill s tii/i s&micmmsti. smmyt&z j 
5 2 fca^sns^Bi^fe 1 / 1 5®mcmm2tiz 
[oo64]*fc@io tc^T j: 5 ic&xmmtmnta 

*£g4 5©*7-7--?h >; i^x0BS4 5 aKATjL/fcSS? 
S&feWM*-* D j iC^JRBfcWR^- * D s £tw 
fc/USSff^Y. feg<f# (R-Y) fciO'feMfi^ 
(R-B) (C^lftkJfcgL RGBx>3-^45 d«C-€- 

n-en©ffl4A^jtNTsc*^;cc^*6n/cTfe^ 40 

Y= + 0. 59G+0. 30R+0. 11B 
R-Y=-0. 59G+0. 30R-0. 1 IB 
B-Y=-0. 59G-0. 30R+0. 1 IB 
G-Y= + 0. 59G-0. 30R-0. 1 IB 
{cfi£^-C3JMfeli^-C*SR. G. B«#tC^L-ffi^ 

[0 06 5] fcfc. C<Dm£. g^-vhit,t(J 
R. G. Bfg#*ifi«A^UBi«<!:0-C«^-r5C<!:*i 

[0 06 6] ±te©j: 5«c. *^ggcc £{*©«. 50 
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[006 7 ] S/c±IEJUi©^S|-C«^fi-^<t UN 
TSC^S^ffl^fctf. PAL#5£*£l>liSECAM 

#5$3?£fllt,>-c &»Efi^fc<fcC5feMfi-if (c*f tr±t3 
4H«o»jeffW*ff 5 c t(Cct •) |i3®©2&J|l£f#S c 

[006 8] #{C. #2feBJJ©3S2 (DmiM<DBmc-r>\,>-C 
mWTZ. *fPJ©lfr2©|ISfe©ftJag«. Uil©IU6S© 
^©M*#a^I^fi)cS4 5 ©ttfr D (CH 1 3 (C* 
-rM7£^^f#^EES6 0?rfflC^cfc©-C*^„ 
[006 9] 3^£7fflI4t£fi&86 0 ». BfclllS6 
1. ^m^ J t'J6 2. #J8bfclSM * f 6 3 . )Uy#T? 

D/AS&S6 5*$<J:0'NTSC:£> 

6 0©BfcfMS6 HcA;fr3ft;fc@S&#iIH&7 s --*D j 
(x, y) to&&*M*Mm?-* D s (x, y)tt# 

to-r 5 -e n-en©ffl3S(4BSJc . 

Sub (x, y)=Dj (x, y) /D s ( x, y) 
<mmmt>ti. iI3WciSub (x, y) 
J*<J6 2ttB2te3*V PttSub (x, y) KjttlE 
lT&fe£fi^©ffiR-y (x. y)*jJ:0'B-y (x, 
y) ifiJUv i>r -jV'v—-f)\>& Aifihm^inmti^kx 

s„ coisisub (x, y) umm&zim&z 

ZZttCtzZ. —JS. #i»f-^Ds (x, y) 
ZAtl 0 fc#«B#«W * 6 3 B. -e©ffl*i®S{t#© 
filY (x, y) iOTBl*t«. 
[0070] ■51/tY (x, y). R-y (x, y ) *J 
ctCXB-y (x, y) ©fif«. -£neh,D/A^&8S6 

5 a. D/Af B 5 b l}J:y D/A»S6 5 c K 
iotTtO^K^ShNTSCx^-^e 6 
(CA^SnNTSC^OY, I fcJr^Qff^CC'^S 

n-c^*#*^m^^!)cS6o^6aj^sns„ *v>m 
oMmszmmwm 1 ©^©^iiH]«-c*^„ 

[00 7 1 ] Aic. *^©^3©*Jfe©0®K-oi>r 
^•r§„ *^©^3©3|{6©^.«(J. mi©ws© 
ft*SS©«&83 4 ©f^toij fCC C D ft**? 79aiC 
©«^^-fC^#5 U/c0 1 4 (C^-T «fc 5 > 
^•^^ ^^^7 9 b4i§Afc»^7 9£ffll\ ^1 
©HJKO^SI©m36«m^«HlSB4 0 2©^<3 K0 1 

6 Kip* J: 9tt££*«*ft!Jl*M 0 3 *ffll»fct©T 

[&Q7 2] 1^*5, C<D*>*y ~fV 4)1*1 9 b«0 
1 5 (a) fC7n-r<l;^{C4 3 0nm*6 5 3 OnmtCi 

n m W±©«SMiS©** j§jfi S H?>W\^ ■< A 1 
*»B'JiE L<l5iSU/cfc©-C*S. 
[007 3] iS!S7 8 0 n m©#Rg3fcL s ©MStKli 
^*i»!iK*D/c#Rg3fe®Z s tt««tS7 9±CCifg^3 



(9) 



15 



tltl'l- v 7? 4 A, $7 9 tXDSft/h? ■< A 2#BSg : 
ftri,>3fi?i££j§j&tCCD}g&^7 9aKJ:,tfi 

M*«m#Mag»4 0 3©iS*KiiiaftS7 1 (CAJfi* 
ft. 0 1 7 {C7F-r«fc 5 (caSS/h? ■< A l *j<i:0f8&/jA7 
•y^ifA 2*-en-en2<i-^o#OKHi (n, m)# 
ft . 2 o©e»/h 7 •* ;u * a l %^jfiu fctlfoago 
fP##flS:£iIil§if c - £ D s (n, m) aMtLXtlyX 10 

^JBSMHi^- * D s ( n , m ) tegMK&J * y 7 
2 aiCfEtBSftS. 

[0074] o-3t»T. WiWtL r QjRtttC «fc 9£ttJ| 

-ffrZl 9 b<D^7 -/ a i *j«tc; 
WbV -i)\s*\ 2*EB3*irt»*««*jiiil/CCD 

f^$n-5„ C©iS&M#«:/n4z*&ag|53 5*s<£D?A 

/ D^&H 3 6 3?#mfi*f MJIgB 4 0 3©H 20 

muimt&%7 ltcAfizn, tsztrnmizmi 7 k** 

0 0 a3 



Y(x,y) 
R-y(x.y) 
B-y(x.y) 



bl 
d 



b2 
c2 



b3 
c3 
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« -T J: 5 CtSS'J^ Jl"* A 1 fcct ^6^7 ^l.iA2« 
li-en2<i-^o^tfEili (n, m) tUC. 

4 >i t> a i L/ tc as&7fc©«s©f o^sr 1 © a m 

gftgj&^-^D j 1 (n, m) ©ffii l/T#«>6ft. 
2 -otDffli'h y -i * A 2 £3*8 L/c g S&#©8iK©fn 
^^©afsfM^iffi®^--* D j 2 (n. m) ©ffl<h L, 

[007 5] H«EB^g7 1 a^tH^SttfcSfl 1 © 
e*«*B*f t -*D j 1 (n, m) *$<*tffl2©Sl£ 
mftfflBL?-* Dj 2 (n, m) »**v?ti£%ft.rf* 

•;7 2 btei^? 2 cjciatgsnso 
[ o o 7 e ] -e u-c. #R83t«^ j ey 72a, mmi* 
* u 7 2 b feio^jygw * y 7 2 c (c-en^ngett^ 

tift^MtJfeHI*? 5 - * D s (n, m) . SI 1 ©gijIM*; 
Hfc^-irDj 1 (n, m) te£Vm2<D&mm%M®. 
^-^D j 2 <n, m) «, U=7—? V V ?*@S87 3 
KA^lSft*,, y 4iCtelir«T 

sass (2) ra3ns«gt*^3n5. 

[0077] 
1&2] 



Dj1(x,y) 
Dj2(x,y) 
Ds(x,y) 



SC (2) 



-f&fc^. Y (n, m) =a3XDs (n, m) 
R-y (n, m) =b lxDj 1 (n, m) + b2xD 
j 2 (n. m) + b 3 X D s (n. m) 
B-y (n, m) = clxDj 1 (n, m) + c2xD 
j 2 (n. m) +c 3 xd s (n, m) 

[0 078] CCT, ±§Bt?§fcb 1, b2, b3. c 
1, c2, c3€SS^KjgACi{Ccfc0jE^ffi^<t^ 

4 ©s©^ tz&mcmib 5ci#T*s. 

[0079] -eor. JWffiM-^-fY (n, m) . 6 
Mff-$R-y (n, m) feiO'S^ff^-f B- 
y (n, m) ©fiiBS6«CD/AS:}ftS7 4 a. 74b 
*sj:t>'7 4 cKJrD-etl-enr^ai'^fC^Sftilg 
gff^Y. feMft^ (R-Y) toJ:t>'&M<t^ (B- 
Y) iO-Cffl^3tl, NTSCx>3-^7 5{C±-,-C 

[0080] ±^m£fttf<t34-ifcii&&*-f 

*ftWc#BBJOM * 'J 7 2 a . * «; 7 2 b fc 

.fcCFMJfeft^-ty 7 2 c©ffi£D/A£&g-CD/A^ 

A^jl/«»3itSc -e©H£, Hi7tcin 

LfcD/A^ftg7 4a, 7 4b. 7 4 c B^iffl&Stt 

[0081]Sfc, ±!S3l3©jiJK©fl*!!gK:teWS«j;£ 



fcti. &jt§#Lr, HiBBfeLs, SMLwB, 1/3 
0#SKBXf#3ti'S.ili^©2 3v^©K(c ( 1/1 5# 

30 ft&©r. ffi<03e©JH««:J:»)«l3e**ft!!»f6*i4Ci« 
«Ct>. S)^L rte£E>'#ftet7fcLsttl/'l 5# 

«tcftg»f5*i. as?m^«z j isxvgmitmz s «> 1 

/l 5#£{Cfl5tf#;?*i3©-C\ ft^tiem^liifSB 1 
[008 2] ^cfc, ±fe#m^^- : & y 7 2 a . ^fil 

^*y 7 2 bis^vrnftms^v 7 2 cb, mvmm 
*afc2^7ciB^-f : -${3:Sist>€.n/crjr 4 5 >yceae^-c 

40 «Sft-^Y, e^ft-^- (R-Y) *J<fci>-fe 

Mfg^ (B-Y) KfiSW. 

[ o.o. 8 3 ] ±ta© j: 5 k mnkm>\m^M.u h C'tC 

r * €.**©iffllSitt« £ £#©0tt £ * J: 0 IE 

m»M£-C«@^m^©»»?SS* 4 S^€»c£, te^O' 
^jffiiaiiEmfflMi -CBttfS^^^ f h ;b©3Si!6SffliJ 

©ia»iM*A«sKr6j±3-tt-&c: £*i-c*5. 

50 [0084] ±&*>*v7'z> h>\>$7 9 b£H 
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15(b) K.m-fj:'HC4 3 0 nm^65 1 0 n raCCM 
Z$l&mt%<D?bZmM2M2>Wlfr7-<>\'$l2t. 6 3 

1 t%mW]iEO<mmLtc^>^y^y ^^79 b' 

koto. (?ge<ti^«{cH^€>a«*jj:y t ««3nfciii 

Y(n, m) = a 3 x D s (n. m) 

R-y (n, m) = blxDj 1 (n, m) + b2xD 

j 2 (n, m) +b 3xDs (n, m) 

B-y (n, m) = clxDj 1 (n, m) + c2XD 10 

j2(n,m)+c3xDs(n,m) 

KfcWSJjncfi^gftHfgi^-^D j 1 (n, m) CC 

6 3 0 n mM±<Dm&mm<Dft*M&2-it*>Vk'by H >\> 

loStf, m2<D&%inym&r : -t<D j 2 (n, ra) (C 
43 0nm*>6 5 1 0 n mk:M5$&M^{©7lc3rj§jl2 
tfSSM^ •< A<* A 2 ^jgjlLfcg^m^tC J:5 2^tc 
Bj^x-^^I&S-ti. Cft6©2#7cili&f ; -* KS 
■3»*BMW-*Y (n. m) . feMM^x-*R- 
y (n, m) fc J^'SHfl 2 B - y (n, m) * 20 
£j£0. S6KNTSC#3S©Y. I fcitf QfHttC^ 

[0 08 5] -Tifete*. _LsEf^;*ftft:Bi«ttA. 1 ©jg 

[0 086] «c*j. ±SB»A«4U 2 WiE^fflSS©g^ 
^x^d? h A-©ftA?6Sf6*7j*-r4 8 0 n mj4G!©i£ 30 

«w**£*. iesffife^A itmtmmtDms&tiX'** 

b frCttfM&jjirf 6 3 0 n m ittflS* 6 7 0 0 n mjfiGI 

[0087] ixtc, *mi<Dm4<Dmm<DBfGiic-o^x 

m.W?Z>« HI 9tc^-TJ:9ec k *^IS©SF4©HJt© 
H$MCc£S£%l*tflM$tt8 1 01*. fiMLwteiy 

a&kl r *-en-enwt«-r s 2 o©^ag%«^fc^ag 
k»h 10. %m*-* t- 1 1 oa^stmsftfca 
jra3eLr*jww*7T-r/<2 i«9or£ftigjitifcjiR 

WO. C©ae^L r©RS»(ci»)4f*:|ai9ll^6^ 40 

-ttfift-r &rt&tta.=. ,h2io, rum*- » h 2 1 

fcJ: roUMH»«a««tt 0 7^ jriHB* «t * 2 #tg 
■*f t -*fc^orW#TSiMII:i-» h310. * 
fta^? F3 1 0^P.ta^3n/t2^7ci®«7 r -*?:a 

mmmc^{yxmtst?>m^mmm^~y h4io 

mmxijLmktzwKZ--? 1 o*>e«n 
n»<&= so 
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[0088] %m^~ v H 1 o tea, $8**7 r /< 
2 Ifr6#tt3ftfc#*&fc:?r-M2 1 A©i£ffi2 1 a 
fc J:C«WH*7 r <f '<2 1 3^6^tt3 ftfc^ilfofc-? t Y 

^2 i B©sgffi2 1 b#i&K3tiT*$«). afe**asi 
o*>e>wto^nfcefe*Lwttefe^ii*u>xi i«c 

A-oT^Sn^bfe^y 4*2 1A©JSB2 1 afcA 

cc-c, *-*8 i©isie«i(ciii*garfi6tcBx , p 

ttttfcftfc. *7-3Ifit4SRGB7 -ifrZZffijl 
tcWMVty j)l>*8 2&&&JtM 1 0 <k*;3fcU>Xl 1 
<t©K(cBeasn*-f 8 lCc£?)@lE3ft-2>c:<»:tt:J: 

6&3tsejBi o^e.*fW3n/tee*Lw«RGB 

©af«^JW9l*ff 5 BDKfcftL mil TiM 2 1 a AW 

[0089] InGaN-LD*>6^54 10nraO$ 
*D#**4fe-r4ttie#*Wl 3*6»a3ftfcJftjH# 
Lrtt*36u:>Xl 4iCi-,rl^nt«7T-f 
^2 1 B©«ffi2 1 bCtAS-fTS. SfeftT&gl 
1 1 3Ktt*ft-eft©36»*IB»rJ-* 

to6©6fe3£«?S 1 2 fc<£ tfljjgftltiS 1 5 

[0090] vF210«, JattSfi&SfcSS 

g|52 1 1 TfciSU^* I- 1 1 Ofcitf^, F3 

i oifimm$titcm^U2 1 2 t*>€.«sS3n, mmx 

Lr, fci yfffilRX* L m S JB#M£ 7r>f'f2 
£#f 3 ft fc£*J BM^Xtc ( & «BM%3lMR Z m 

*B««^*eai-rs*-^2 8 <t#5t4aai2 1 1 *> 

&ttfl&2 1 2{CM-»-C-t©rt*K«t»3tiTl»*. 
[009 1 ] ^te3e7T-f^2 1 A©iSffl2 1 a*6A 
WL*©«®2 1 c*eiitU>X2 3*jMO-C*fai3 
n§ R G B©ffi»X*Lm©M»*§tf /t^ffeHW 1 K 
i14Gfe«(H«R mm**;®. Z m r . B jEj«&%* 
Zing, GffllB^fltZmbi^) «. >PftU>X2 
5 ^ILt 7"VXA2 6tcAt*L/. V' ') XA 2 6 tc J: 0 

•e©*B»wftft(crai#*aEit6tirflMfca8 3±k*s 
■3 -cam 2 1 2{cfe^$n*„ *&. ae^L r©M 
«{c««$ti»fKB2 1 2ictem2ti&. 

[0092] )S*J. fik«S8 3 U*MM&-8 3 a fCJSbSi 
**..st.,fc.7 j)l$8 3 b*ifgSS4iJKfiR3*ifcfe©-C* 
*). 3 b©£Hi*«ttt$fi4 1 0 nm©JS)*a 

* L- r A5^*3 tifc*a6« AW-T * . 

[009 3 ] tt>«l^- v h 3 1 OtCB. •y-X;b2 8*5 
ffittStir^O. ^r-X;U2 8K4:ore^3nfcffifli 
**«Ziii*fflm'*«fll«^H:^O-fe^0«W3 1 K 

ft. A/DSg»3 2*f£ac3 BtC.fcoTKWbSftZ 
^Tuja^^-fiL/TtH^^fte. 



19 

[0094] m^mmm*- » v 4 1 0 KB. mms 
tittwrnxxM z m ©ah**? 5 mmwt&mmem& 
4 1 i*tit»tB««*fliz j©*&H*fT3 

11KB. A/D£»g3 2fr*>IU1j$h.tc2&7im» 

*f~ **Etw *sM&%fM * y au 1 , mmwt» 

[0 095] — £3fc{fefI*tfl9iaP4 1 2 KB. A/ 10 

Da«»3 8*>6ffl*snfce3U«*iiz joz^jaa 
*f s -**iBttr««3yfc^*y 4 3*jj:tf rabies 

4 4 . m-fc&j y 4 3 Jrtf#JIBfc«W * y 4 4 *> 6 

2 xycmmf- * * m^mmc «t o r «m^nnac 
^«^tc^jftom^-rs«^f ^ h y j»xb 
K*rtg»fcfii^/cm*#!*^<g^^fi£S4 5*iieig;$n 

■CO 4. -e©ffe©1#fi£Wm 1 ©**©*» &H«-C* 
[009 6] &(c. ±^tat©»«KC*JW-5ftffl«:o(,> 20 

rsaijirr s. mm>xy * 8 2 \m 2 0 jc^-t «t 5 cc 

*^-3Mfe©RGB^^^3f©f6(Cii^g|58 2d£{| 
A-cfcy. 02 i«c*-J-J:5{c»*©||Wi:aHMi-^© 

*Dh5J:^(Ct-^8 1 KiotifiSfi, RGBffli 
JKMRW** 1 /9 OfWB-To^H- 1 /3 0 »ntf t». 
C©IBecafWX*L m<DlKH*StWfc*»»ft 1 tc J: 0 
SCfcRHSMZmr, GB»X3t«Z m s . Bffl 
Jftfc3te&Zmb#si8*«*ftS„ *l/"C. ^©l/30# 

mwae*»i o*6©*©A««aKsn. »iB*« 30 

[0 09 7] fMt34ifcS*3t%ftZ jK^B-fcXHR 

3 1 %igSt-CA/D^S3 6{Ci^r2^7ClijlSf : 

4 3(Cfet&3*i-5. 
[0 09 8] — aMfcStlfcRffllB^fllZin r . B 
ii»Zmg, GffllttjytilZmb B^O -b^BB 

3 1 *e*0-CA/DSgJMB3 2KJ:- J T2^Wftf 
-if Dm(c^$tiRBifll'r-^Dm r . GBlRf-J 40 
Dm ffteJrO'Bili^^-* Dm b £ 0"CB&**fiMHfi 

ush i i©afe*^^*y4 i©R^*y 4 1 r. g 

^*'J4 1 gteiO'B^^y 4 1 btcfEtg>,i*ft£. Ch 

h © 2 ^tehhs^- * b $ 6 tc e &KigiMtnmm&m 

4 2{c«fc-,rNTSCm^«C^g|§n^^-;' h5 1 
OtCtU^j^tl*. CCiJRIif-iiDmrtt 
$%*fiMtftiatt4 1 2©#flg*^*'J 4 4CCfc#flg 

ds iL-cieitstis. mi 

©^©»*Ctt£f«fl*rK»Sftfc7 8 0 n m©ifi 
UW-fiW*©*K J:4^*«I^U#M7feHi^f : -^ D s <!: 50 
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Uci)\ ^fe©«SM«©*{c«J:5«-Cfeif*ttJ»{cj: 

<fc^#ns*©Jisw*i«fc eHt***affrr* c <t *»r* 4 
©-c^iB*ta«fb-r6J:£*irts„ *©fl&©ftUB»S& 

l ©**6©^!8£l^«-c*4. 

[009 9] ±se©J: ^tc. *&9J(C J:tiuE£fMMK 
Hf 5tt«-C* *£<*©ffll^tt:to J: C*£«©ftM#^£ 
J: y JEHCC^Sit 4 C t *i"C 1 S. 

[HH©fflf#ttttW] 

[0 i ] *mi<Dn i ommoMmic zz&y&iwm 

[04 ] #MffcZ s ©®S#*i*^b;fc0 
[@5]#.liZsOU-U' WrS©5Sfl[^?iJ**bfc 
0 

[06] J8IBfi»*$tj£flSW*>S-r0 
[07 ] #B8J£Z s ©5SS»***UfcH 
[08] #M«sZ s©U-U' BrS©5Sa^*^UA: 
0 

[09] S^IMZjOU-U' WDS©3Sfi^^%jp 
O/c0 

[010] ^«R^7rm#4fiK«4 5©rtSB*fiS*7irf 
0 

[011] )MUfi&«nUR©y 4*5 
*^-T0 

[012] »l©H«fi©^.«{CfcW45»^ 5>**+- 
h 

[013] !£ft&^m^£j£SS6 0©f*jg|$fif>a£^-r 
0 

[0 1 4 3 -t-yV?:? ^JU*7 9 b£^-f0 
[015] Sfc/h:? ^ ,4- £ A 1 fciCXSW.? -r A 2 © 
Sji»S^^^-r0 

[0i6] %fe*m-9«affi4 o 3<D^sm^n<sm 
[017] «ms7 ^ )\>z<r>m3mm*ff;?m 

[018] #3©^©^{C*JW-5>^-Y 3>^^ + - 
h 

[019] *&w<om4<Dmm<oBm<<.j:zigytmm 
»a©«ws««0 

[020] ffi«;X7 ^;^82 ©8$&£^-r0 

[02,1- ] ^4 ©HSfc©JE>!S«c46W£ ^ ^ 3 > + - 
h 

[#^©SiW] 
1 

1 o efe^iK 

i i afefc*fcu>x 

1 2 efefc^as 

1 3 a«a^« 

14 *3£U>X 
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video system center 20. 
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Chargecoup 1 eddev 1 ce (CCD) KT»it«08Mllt1l««DlSM»SH^a-tf, 



(57) ims\ 

[PH] Charge coupled device 

(ccd) icxm^t<Dmmt^m<Dmm^m^a. m 
u *ti%3-?t>z>* *) cDWio 

>^«C. tf^-CCDKTBiH* (WAtf. £« 
Atf, fife) iS)£-rSCCDO^ + >*;l' (WU*. 

3. 



9 
9 




1 

^^lUL/t:. g|9©2o©* + >*n' ({*Rt*. m± 

[t##JS2 ] S»*Ig 1 KfB«©#i£«:*Jl»-C, ST*©?* 
^<tWJR©^*Bt^$^. I^^CC^o|SJi;iiiB-c^,5 

[t*^3 ] m^m i t,cim<f>ismcm^tcy 

■fe -i >^3fert«^^*ffllS^7 ^^-tUt, it £ J: 

©R«*Hte3-tt. [5)B${C*^|3)DHiSErmS^ffi<!:L 
t. AiBft<!:M&7 *Jl<*-ri9MLfc:fc££StCt£8i 
*»tCJ8JHU »S3foD«UiT9t#4«£3#fc* Y 2 > 

ne) <teoc;-r6ccD©*i>>*;i> <wu*. ^ 

U $S9©2-3©^ + >*;i' #4^) ccr, 

j )i>*--cmmLtc%:-eftm<Dmiz%ii<\ mm 
vet z> t c ttw&t-rttm. 

tis#ffiit,r, a^iifioii^-f ^^--c^nufc 
^S-a-fc*^ s>^-c, *7-ccdcc-c, 

4 ti&I&L ®^©flS*f4SW-C^b/c 
3*3fc©3lfe©:&4j5JE£:-f + >^^-CS*ba*a* 
A^m^^K^tiJL/r^L/. £&9©2-o©5^ >*Jl< 
KT. IBS^^^3f--C!)ISUfc^-CWM© 
IMS4J&t>. ai«a3o©^ + >^;U©«-^4Sli^L/ 

[0 00 1 ] 

[JfcBJ©jg-f£ #ffi#gf ] charge c 

oupled device (CCD) (CTS*fl«» 



(2) M2000-2 70265 

2 

tO 0 0 2 ] 

aWCCfJ. J®)®? 4 W-ex c i t e r f i 1 t e 
r JJ*»fr 6©}££UC^£ nr l> S«ia^«^tt«IR 0 
58ii3#s -i b a rrier f i 1 t e 

r «asi3fc©igjs*» 6 ©s«w# 4 -r*< -csrux l . *>ogr 
^4^^SB ! 3j§jfi$'tiSt.©-c*ec:<i:(cjjnA. ffi7 

10 *^fct-fc©r**iW!J:c>4l>5 C4CcfcS„ C©J:5 
^^*-©ia*-&fc#{coi>r. c©jg^©BB^ 

[0003] 1975-1976 ¥tCI»6tt±a5©JI 

a* 7 r /i- * =j - <t s Hrtiasttafcj^ffl l . 

20 [^^^C-i^i-rSSS] C©2 0^**1)© 

[0004] fll-K. m*W«^©»««e< , tMgtt 
high speedcolor film (ASA 1 
6 0 ) 4fflH, W ? *fcT— K 1/8-1/15 

# s (£fflL/fcii)|2:7 4 >V%— »f luoresceini 
sothiocyanate (F ITC) .< JU£ 

- (^ffl^) -C&i^ fluoresce! n©I& 
30 ^*©j^M (4 9 5 nm) *m$imtffi&-f Zi><DX-b 
■9/c. 7 ^ a jUA©JM&#-c& 

**i5*-C3fM©SI^5*-C#^iSg^c*Jt>-C4)* D^ffl 

[000 5]lrK, g^3-^7 7-/^'-^3- 
ytc9(oTm3-)T(A<fbh5j:^«:/i-r>fcCi?4 
■5. S^n-^KF I TCT*7 ^ ? h l 

^N^ccBg < & 0 . «^^«§cc % £ . c ©B5SI4 ft?3i-r 

40 ftft#>-ofc„ f I tc^F^^ a j[s%—teWi<>y -f 
KAtRoy ^;u^-4Sia/tfc©r*.t). Cti6©7^ 
;U A«© 7 ^ ;U ^ - »a^©^^f X u - 7(D%M<DWCC 

[0^006] »=«:. y 7 J'*-z=t--7-ci*mmy ■< 
;U^-©HUii*iERf)^L,«*^-Cffl#(c-Ctfc„ m 
={-7s a - y-Cteffi& y 4 )\> % - 4 7s 3 - 7<D%4%IC& *> 
CCD©B?CCg<£.H*iAS©-e > fcmcftALtc&t 



3 

[0007] giaga^$*xfcag?«^rt«^^x 
tt*^©fi*ttfti*-c**. fpmt-en#«ii^»rtm 

[0 00 8] 

[i*S£ft?ifc-f £fctf>©^£8] ifx^ io 

(1. ¥fi£l 0*£2£2 1 B, si**? 
•< X * v *s a >® 5 

2. i¥9^3oa. b#«^#*6#, -f&mm 

12 1 1 IS. 3. «1 lfl 1^190, B*SKb 
(,\ ) f%*«, F I TCT^ ;U£-©ftto<3{Cz|5:f£ 

Z. 

[0009] W, ^^©m-¥-^3-y{Cj:57;U^-u 

42-/>^w?i«^a-c^^^f#e.n, i/*»t>« 30 

Sf«***OBg<fe?>^^©*^^*fLMS^ > s^©^r 

*4Wft®tfc*«ift&3e. isiisctfroisiDsia-c-jts 

^b^o^fKLr, g|»3©2o©^ + >*;w (ffl*. 

«, *<t^) ccr, iM&y jjvz-vffi&Ucft-cifm 40 

©!sW?t£f&l>. &f!f£3^©*i>>*;U©[i^£mit/& 

t * - * -±tcn«tR:ra 4 c 3 £#8S4 -r ttmvb 

[ 0 0 1 0 ] ttc, *^©i»*]«2 {cse*8©8)lll^ * 
»3jJ?(i{caaK©*ttK*inr. stft©^ 

K, !?M©!ft^©fePI^S$*lflSLr^©K^ 

j:<a-r7!)S-en«^©^*-s.S)^-c*"v 
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[0011]*/:, #!&BJ©M5j3B3K:!a*E©iB!£:7 ^ 

to 0 1 2 ] *fc. *^©«*JB4ccie*g©^«. 
■i? 4 **-atLT. m^t<ommt^mo9m^m^ 

cD<c-owa* «*> 4 »stso a 

g*©HMt%*W-C*6£LfcSt# (fffctf. US) 4S 
(EtSCCD©? t>*Jl- SS?^f>*,iU) r 

©^ + >*;l< W4HD k-c, Smv-tJl*- 

*^©«^«:ll«lJ5SL/*-f-±K:H«K-r*<!:C6?: 
«F&4-f CCD©«TKilji:7./;l/*-#i 

£3£j»©iircgoj£^9&9ttLfc*) or. is-fxn 

*W#tT*.4<fc5R:tt*. 

[00 13]tfc, #lfcSH©»#®5Kffi*8©;£a;tt. 
*©*W**tt£<*t!\ BI«l«:*-3|aiDBir-cS**aA 

or, mmittimy 4 >i>ii-~zmLtc%:*&Ktmm 

5>*-C, *7-CCD(Cr, JSie3fe©i»3ti»JRit.o 
tel>*». »i@*©J«|f*5*Wr#6£l/fc«#©*6©ifc 

asflm 3 -^©^ + > * *oa ^4s»ts b * - * -±k 
ua#i(c^44c54«Miit4-r4^i5&-c*4 < , ccDot 

[0 0 1 4 ] *fc. @«9tjGA«tt^ *^A&4-*©fltj 

«. i»*3i4K:fet?©^ffi4ic;ffl-rn(i. ^©^4 
tsv t*^. +^-«:^4i>ms*H#6n4©f . 

•5C4 4>pItg{C^4. 
[0015] 

[0016]Hil 



5 

[00 17] : h fcZ-KVOZkft 

t, -e Lx*ftw<on>m 3 ^tmon^^m^y < & 

W&^WCDy a)\>Z- (Kodak Wratten 
Filter No47A) ^ft^nftiKOfjlt^O 

-(Kodak WrattenFi Iter Nol 

5) ^IXOttWfcll^X^-:/ (O 1 ymp u s , G I 10 

f, XQ200) vmm&awL&tz* cn^oy^n 

{JOLYMPUS, CLV-U20D, t'r^X^A 
•b>^-{JOLYMPUS. CV-2 00$:ffifflL/: o 
[0018] tgjjl : a^RCXggSI^ a JlsZ-KLOmM 

^>©SW»s«ft«:3?4 (132 A) . u*»U *t^u> 
X(o£9. CCD) cc««^^;u^-4BAti^/ta 

t\ affioac^SP^H&K:, yji*umy<D 20 
2D) . #^+>*ii/©«^*8K-rntf, a*s©ai> 

(02 F) . »3tO«3«:5*IBW*ttl^ 
[0019] #ffl©ii?K:, *^C0H^cS3(DiBS-7 h 

i^-SilM-c, *t1»u>X(o^o, ccd) ec 

[0020] ytmcomtc* ffimyfr*is'te4>mmmw 
zi>n<Dy < (o* 

0, CCD) tC«Sft^ ^Jl/^-*tet)ft^/c«-f-X3- 
H) . 40 

[0021]^: mmttm^tcftmsm-ctz. %m<d 

fj(CHMfeRGB(Db an d p a s s filters 

< S=JB(&©**rta*life«oaj»©c h a r 
ge coupled device (CCD) Ct~C^ 
3fcL«5Wt-S|K:aiL*. EIfe(D*(Dl^[iCC 
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[0 0 2 2 ] *t^U>X (ogO, CCD) testis? ^ 
Lt, H»7^*-*iiSLfcB& BtR©Bl>8Ki* 

ajiLTaj*<DccDK:3ira©r. t^t>*^B 
a c < , ?^*u^^> to««»99 & i > mc n 

9Sii©phaset[t BttOBoSKfrfc^t' 

>*j\svt*mm<DQi,>^by ><mm&w 
€>< so*. tt£^r, m<D3-o<D* 

£*>3ofcR*u\ e«©at>»»«*ta«:. 
•W>©««tt#B«:^£ (02 B) . c©cfc5te, 7 

£©r, m*+>*)\r<Dmnz%L<?ti\m*> <ao 
(H2C) . »<*;h««^irwii"ri,*5 (02 

D) . 

[0023] *^ofs*3i3 ittm<Dm&<om&y a 

Ml^^*H2-r>©«3e«:»^3li-5©r, ^*Wte 

©phase-Cil m&y a ;Hf— CC J: ^t^^K^r 
h3ti&<DratK©ai»*^i2HB7^^dr-a»Stt 
l»WFiH*0«e*M-r***, J:0«<ttS (02 
G) . 

[0024] Bia^^^p'fe-f >a^fflws(ri#<07 ^ 
j:9Bf<&-3-to*5o a«^a^s»«>atKo 

(HI) . #©Phas eomit. 4*t<7)2^ft 
««B»< ^ii(Dp h a s e ttt, MfeCD^i 
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t,>#SiCBft6ftt,> (02 H) „ 
[0 0 2 5] m&2 : iffll«^{C^67JU*U-fe^> 

[oo26] <tmLmi> : nm#mgf#m< ft* 4 
<-> 5 ©w-en/£w^L*ec u fc *) t zfcmmm < ft 

— (KodakWra t t en Filter Nol 

5) £IR*mWfcm^X=»-7-£jifiAl,. JW^£!ftl>tfJ 
L-rte<„ 7;U^-Hz-{> • Vt>^A 5ml# 10 

-(Kodak, WrattenFi Iter, No4 
7 A) {C^rglfgL/c. 

[0027] mm? ■ifrz-zmL-cwmtzt 
(S3 a) #y-^a««B«e<tt 
o , ^mfxomim 3 (cf3tt©Kfi7 ^ & * -%%m<r> 

•fe-<> • V^7A£#&U-0!p6 15-2 0tM£K£-f 20 

i^'j — ^cc aan^*«Mn (a 3 b ) . $ e> tc 3 0 

KttiEmSllffl/Nll«^TOKfc3HftT<3 (03 
C) . 1 %%ifi1%tiV)ibXfrP>2 - 3^CC«jSMii^» 
fC^*«lr>**jfc!3 (03 D) . tcgg < ft-, "CO < 

**5Mio-c6*fc-wfc'r#* (03 e) . -eoiffl. a 

Kodak Wratten Filter No. 4 30 
7AKSE*.S4«»*f**««Hr>*itt»). BS<0«li6« 
HAftOS-^-CGgS (03F) . 
[0 0 2 8] 3fg: 7r^>*-*3-:/-c^4*a£»H; 

*>F I CT^W?? j )l>Z~-Z@.mbX7)\'*l-£'(><D 

»2-c^*^4: J 5tc. cn6©7^^-^ri^ 

X n - 7'tc J: & 7 ;U * Hz >3?*l*98lgl1£S£ tf 5 
4. f j!6(J»<?f) L*^f«©ii§ttlif , ?jtS?£ 

■CicmWbXihZ. #&93©fflt3}a»3 KSa«©iSfi7 -f 
* * - * ffiffl L, H^* 3 - 7'fC J: S 7 JU* u * A >mit 
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WS(,»3t#IMtoW»6tiS©-C. iiS©^#-C^Kfi| 
[0029] tTK. *£tt£-C*3iert>4#> ?» 

^js*c*f -r zy^tis-b-f >mytMnm&&icte 2 o© 

p a t t e r nJ6J«M3nfc. «)ffilcStD*6Sg* 
ratjfeWWifc !,»*>© 4. Sl9]»J9H©iE«iBKiH« 

■c*6jsH©at#*«H < ft -5-ci> < otcftri/ttM&tca 

XtfSftiJ: •)%<»*«>©?«*. WnOpa t t e 
rnt*->r«), M36©5fiS(CM*5*Sfcib*<!:iE«tt 
«4©*!f»tt-a*»>ja*.fc. ^Jt*ttn*cr«r»«cv» 

tomv&ytom&afrh ft <ft-o-cL*5. jwit 
s#. *«»©iii#gi 3 ic *&&<dss& vjjiz-tmm 

-Tic tic J:*), a***S6K5(l<ft»). 0*>6W*© 
W«©H^-2.3«»Site.laS©-C, £3£©fttft£Wflt© 

* s ffifflLfcF I TC=R$7 -f ;l/$r--C, l^^n-T'K: 

I*»0*>ff6fir. »*©IMfcttjae>*ifcl». 
[0030] 3H^Eff*>*irt»*#»ftrt««M(aE4 0 

■c. #*tt*?rttXtt. *lfc*7¥W*tt* erases* 

«*^T©»*WttSrt4**. «S«fCoi>-c©t»* 

tc«|6j* ft t > 4 Bbti *^7J^Wi5li*«ffifli-r 4 H 
9)por f imer sodiu m&ti&£WliC&MStoK. 

aftomm* 3 » ft wn« ft 6 ft g atst^ffitt ^ 

ffl3t9 f JKfeig,il9 ( J{C^C©^-Ct3:^ai-C#ftt,> 

i>mm&m&-&gt ft •) . wk-t *»» *>«i». 

[ 0 0 3 1 ] 7** U-fe-T >»:3fcrt«8*S£«g54lE3r 
ffi«S©ffl{cjfii 1 §^^M»©«^c«-,* 9 
*4 4^ i 5»*?:*iJfflOfc*|fi-C*0. ®^CT4^l* 
dl»*«ifit-». o$0 > jH*aMBT*C4tcJ:orjB3E© 
SSE^ISffl^ <fc tJ *W*»oiEllKc»*' o r < S. 4*1 4 
ffi*^tetirti«. ^©^KrR^ftHCiii^^^accr 

scc^tcn-^. c©3t*w»a«is©9fM«fn/cwe 
e«jft^»r©^i!**3* a jw*^«ffiw*if o r*e*-r a 

tt(cWS*5ft^„ g«tcy ^;i/*-4HSl*J^W/c 
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tciif-cmm aim u . L&b-^wcwz^mtmh 

rtm^S«^-BO«8i-C«^St^P.i-^$t> 1 1 b 
&i%E-Ci>&tli-C%Z<D-C. screeningiUC 

[oo32]«±, x&womxm i icmftomftcoyi 
mctmmvHcMMb. bm^u^-wccd©]?? 
©^+>** (m«. ») -c^u^oiffiiiior. m 

^;U*-r»gGfc#r?f«©&IM!fe£f&l>. i*ft?S3o 

©?•+>* )\<<Dmn% nmrnh* - * -±icaj««c^ 4 

£ £ 4 £#8*4 TT 4 #tt©ffiffi gftHi 0 fc. 
[003 3] i fc. (CtBttOHfi? ^ 

*, i»*«3ccs3iR©7^*H2-^>^rt^*ISffl 
«M«OEffli0K7 -f ®jt§;£©#*i: < jW 

fr*©««©fi»?>9J 4 S £§3g 0 r Stje©8M*JWS o 
#<9mA'5i:^(i:-r4. **HB©flt$g2 4 3K:lBtt© 

©#*a4Si^-c#i. h-rs£t^#a*wr4fc©-c 
*»}. ifcrt**«©fi6T*B*ei^***» ^■^- 
&&©K:Rt£?&&©-cttttt>. 4u5©«, ytm<Dm 30 

«(CJ:->-Ci'A©&®)|a3feJW^©3t*i«»rLfc^, % 
[0034] B*rtm&fc3^S^«Bt(.> to 5 mHtt 

*aw©«i*a 1 {cieis©*a-cfi?i*-c^ 4*s. 

3 - ytc <fc &StftftfllM*2«: |i * fc^F&fc aw* 4. 
o$D, CCD©mCciSji-7^;l/^-?:g< 4— @©» 

Araflt&cfajfcrtaittaEttfiair*©^**. e© 
4„ asa? ^A-^-tco-c. 7fr*i>mi>&yt<D9ite 40 
«wofli*a5KiB«fl!>***«KiitiB-r*. -&©#& 

-rs>fc, as-ccDtcc. jae*©#*<t«J5i& 
T, SBl7^;i'*--csail/fc*-C#JS©|ftfli41&tv 
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■*«:* 4 4 c zzmmt -rzjjmxaibz. 

[003 5] SET. #-7-CCD4SSCCD©jSl>* 
IHW-rs. «li*or2«:«!t>tifc«^3-^oi 

ympus. GIF, XQ2 0 OBSICCD^L. 
-Cfo»J. 3fei!S*ia©OL YMPUS. CLV-U20 
D. tr^^f-A-b^df-WOLYMPUS. CV- 
2 0 0 4-»fCte:bttl> 4 #7 -©!*$«*# 
£t»9©{*. eiCCDriJ, ZMfe©#> Jft. WttE 

S'J-e » r . mi »*w s t »*> r«sy o* WW t o r i » 

4„ *5-©!«fc*ff0ttirfc»«:«. #ifii©fliK:HM 
&RGB©band pass filters*® 
*. *h*l3IS3tr-C«^K=JRe<D**a«). tftKJ* 

«*iMt-rs. s*©#*«tHfci»tc». ts«^i»*»e>s« 

+>*;kc ^3e©^«»^+>*;nc. -eu-c. 
©fc*tt»* + >*;wtmfUf#<bt.t, iSAtfttr^v 

t4#-C*4fr6-C£>4. 

[003 6]-^, *7-cc DWS#K:^**rci>4 
HMe©RGB*a:jii2sij-ct4©-c. :*w©**rg 

Bfflband pass f i 1 ters4I34<t 
fc. #7-©!ftfRiS:»&*l4fc>W-C*4. *7 

-ccd* jmmKM itmffiL*--n-±mmz&zm 
w»«wcur <H4A) , asi^^Adt-acu-ca** 

BjB3e^ east 0 WT #ffi*<Mt 0 fc*S*. Sl^7t©W^ 
* 4 iSlt-r 4 * ^ - C C D ©* ? + > * ) U -C 1/ «T- 

ft-^ffc-rntf. «©ei>as»*>6s«Lr*fciftie*B 

(H4B). *fc. ttjBie-Cia«:<*»M©l»* 
93KK«©IW7 y;W*-r«BOfc**a«M¥»K: 
3tt, *v-ccD©»4#©^-c>^.;i'-cjg*tL-c 

*fc7e*»«ft-r-5 4, »6©ai»sp»«#»{c^»j, ^ 
**u*-f ja*. * (S4 o . + 

*^rti«. iR©ai>a»j*iM»K. ^or^^^ix-b 
^ >©««« * u > y fe«c «c 4 tt-rr * 4 . 

[003 7] WT, SW3-^oT, 

iPWK7A* Hz -Y >©«tt«o^fcac>««tftMJK 
^C-T 4. 7taS^g©b a nd passfilter 

s &c®jg-7 ^ ;udf-©fa;i«*-r4/ife©#©7 ^ /u*- 

fcW***M&©#©7 JVdf - A 1 * 4 4 C 4«Cg|Lr 
*<. **M&©#4,#7^;PdJ-*i$>4 4C4«*a 
») iC-T4„ band pass filters ZMtt 



XL 

msmmw-ez z>. mmtm&mif. band 

pass filters £|5|$K3-ft £ tm&ttC*2m 

jk©^^*****©**^-*-*. ae^tbfc 

t,CW>mbX&Z<D-e, *9-CCDtt1WI£&JEl&tf"i*. 
^©^-SiCS/cW^^O. 10 

M<^*o -eor. *7-ccD®tigoft>^^ 

©p h a s e-C(i> #&HJ!©iM<J13 ©iSS?:? ^ ;Wdr- 

7;w^-u-fe^>©«^«»c>itfe{c^i), e*s©a 
fit. 7ii/3hH2-r>©«tiB*u>t? 

[0 0 3 8 ] #26iPj©Sl3fcJB 1 . 2, 3, 4-eL"C5© 20 

murks. «ittf. e*s3trtBUM«*3i^*H 

C D iftttti^Wtco^t tW^-CabS. 
[0 03 9] gliSjtW^fiftt, *$85>:/ 

*5S^l0ttlK§T6 4, iE»ttIltt#<a?»>. ® 30 

*ori.»4. »*©!M**#*kh:. 
#*tt«CJB6WU fittbfc#4Hli; 7 r-f - 

-So a«©!Mfc(cn»}»Ar*'r*>» ^KtHftgoras 40 
tt6©rajg£fl?i*-ct*„ SftttJct*. *ig7>7-©«f 

~th band pass filters 4B#. 4*1 
*BK3"tt. »£tc#. *. ^©3t4tt)S«CftgS4-r5„ 

7r ^^-Xn-^-Cl&li. ^-CiSigSlg^y^-cm^ 50 



$JHI2 000-270265 
12 

ff-SfftU Kft->^f A-fe>*-4*rbT, 

±K!fc«4|iHltSI*titf<J:i>. S*tl^©^«. *2S© 
Wfcfc$-tMfc|a*©W*J: *<t«i4*S3RI 
» h r**a».4>M#B2 {Cia4S©#©SSSl7 w 
**-4Ati, *>oft!®K#.rf ^©CCD©il?Jcfc*r4 

(Kodak Wrat 
ten filter No. 1 5 ) M 

[004 1 ] tCB»«D#ffi&I|J»!H2 

4fi? 9 ©k . 2 fl£««c tea mvmts 

^ 9 r -*imc ft 5. *JWOI»3W 2 tcsaiS 

ffiO^L«»^-C-C#S©T, fS#(CiiSSI^<bgS?m 
#WR*£EK-C*S. #7-ft)&&4ffiffl-fSi»lir. 

CC. *^©IS^4 KSB«©*ffi-Ciiji7 ^ L/ 
[004 2] 

S. S5<?*i7;U*U-fe^>®^F*JlS^C^^fc©«. 
SfcBSBttOLYMPUS. CLV-U2 0D. MJ-Z 
P-7*ttO 1 ymp u s. GIF, XQ2004bTfc? 
r : ^->^T-A4z>3r-«OLYMPUS. CV-2CC 

*^w©*ter#sg««-ene>©t©{cB 
^-f £*>©r«fci>. 

[oo43]i5i*, ^moanpn 1 ocKtt©. ata 

sax, RI^K*o|^G|ilWrSS^ffi©->Xf A«5£ 
ST?*5. 3feBl©(tr{c, RGB band pass 
filters 2 £8*. Hfs3-li5„ S^iC, •?•© 

<. * <*n»Eirt*atcci»*> »mmiirc*<&7Jt 

tHr-{ >*ow/teS64{C^/c^-CS*fU, 117^ 
[0 04 4] 06 tt> >^*rt^S«ScCC 

*j^s*^©w#ra i {ci2iE©jia7 ^ jm-icc 

■C^^t/cJ;^«: t 3fejK9©ffCRGB©band 
pass filters ifiM&LX^t. R (^t) V 
■DVZ- 1 0, G (B) V 4 to*- 11. B(f)7< 
A,*- 1 2 ttWWo** (*t>*BJ) tfiWm? < 
)M- 1 3*aL/-ca«^}-C*57;l/+H2'f 
Wc&«l 4K^fc-)TS»0 < «a7^ 1 5* 

utteicc d i eKiii^t 1 7 . at? 
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^■L-c*-f-2 1 ±-cHj&(c?Mfisg;*ft*. + > 
1 9 «i97 <ju*-i5 =kmLxm^(on^ip 

ITl^. ii»®? + >^H7, 1 8 ttfj|&:7 -< ;U 

«s©Bfcfc£tet\ tft>**i9<*ii4=>- 
2 i_fc-cw*$gi*fts. 

[004 5] H 7 (i, #S6l9i©St5|S14 CCiaig©. ttjfi 10 

©!ft&£B4£3t»:. |5jB${cA^o|S|CiiiBi-CM€.^©^ 
XfAi^0-C^^, «2 2cDmf(C. RGB ban 
d pass f i 1 t e r s ©ls]fE&{C#>3 3o©# 
©lo{c®g7 .<jl>*-2 3 $£9©2o(;M?tji 

•C* S 7 -iU * U -fe > 4o Vte 61ft 2 5 IC^tc o -CSW 
U *7-CCD2 6tC^L/S^ft-^ft$n, b'T 5 *^ 
^fAt>*-2 7£/M,-C. *-£-2 8±-CBi&{C 20 

b#«, ®5g7^ju^-2 3©*,siiiKS*iaiS3-a-. 

[OO4 6 108B, 7**U*^>3t#l*ltMIM<aEK: 
fctf £:£2S?8©fli#>S 4 (CietgOiS3fi7 •* ** -tn b 

■c. *7-ccDtcr Sjig<aKft <t m©!fcl£t*liKtr s 

#jS2 9©S5r, TOSOi7-(;W"*5* 
■5^<^fCi!lfe©#7 j)l-tr-3 0£Aftt\ mK)<D2 30 

*-3 1 zmuxmm®-e$>*>7Ji>*ui>'(i<&'ov 

?cE3«E3 2K^fe-3-CJSi^L/. *?-CCD33KH 
fcB#tt*? * 3 4 t, J: 5 (Cg^O-C^ 

■SO-C. 5S^t>*Jl/3 4-CB, ®ig:5fc©#;ftS;t^ffl 

£-3 1 rsaSg3ftfc3fc-C®?*>*;U3 5 <t#?*> 
**3 6(CJ:«3m^fi^t3n5„ t©3-?©^ + >* 40 

-3 8±-ciii^(cWt^$n*o 

[0 04 7] 

^©s«*ji i &im<om%:<Dik®L}ii%m<ovk®.*®£;2 

ftl>L#-7-©CC D©BUCCjgja7 .< ;U£-£fc«,>-C, 

*a. #) ofln©ft^ (mtf. ») -c so 
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S*t*»o?SI)l0r, ?|«)©2o©?-*>*n< <fi»J*. 

©S*«£*&t\ i*fff&3o©* + >*;U©ff#£ffi8/£ 
t*-*-±KiiiffcK:-f£ -or. ^«©f(c^ 

[0048] ##&BJJ©|i3?J52 Kgffl(8©iaS7 Y 

«. a^*j:<a-r^-?-n«^©7t**ssij^r*»y 

[0049] *^©gf*3B3 KlB*g©7';l'-^©feS 

-urn -ix. #*,t<a-r#. tut***** 

rtm*^Sffl3ISl7 ^^-il-C, $#3! 1 icsdifc© 
#r4tc*H>T. ^©^i^fMW^^St^Sli. HI 

[005 0] *^©8H*M4 fCtatS©Ji3S7 -r ;U 4? - 

6M**B?0ll5L/-C^tHL, ^•9©2-3©^i'>^;l' 
rWHO!fc«*»l>. ^fi^3-r?©^i.>^Jl'©ff-^?: 

tefi^fe i-©^*i. ji«t*i mmiccz z> « 

A\ 7 4;PA^#^-:/';>£--C©^S©JtU6ji?ir 
a^B#i|^i;^-c-c#5ic^>{c$,s 0 ccD©fr«: 
ifiii^ +;u»-4a< ct*s«:<r>©-C. l^X3-y© 

[005 1] *ft(HQfft$:85 fcte*8©aiS7 ^ ;l/ir- 

itaft©#*ifflTjgft£ffe£3-t*fc2 ^ 2>^r. 
CCDKt, aiaftCWftittKlfcLftUtf, sue*© 
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9©2o(D**>*;i/ (lit) cc-c a^7^^- 
**<Dimzmmf8 t o *~ # - ±cc«««c-j- * c £ «c j: 

ccDcosucciaja^ *;i>*-*h< cttftttuor. m 

Hit*. *iW!H©lll*«3«:iB«©^JU*U'fe^>a* 

4 (Kodak Wratten Filter 

No4 7A) ^LXmMy a (Kodak W 

ratten Filter, Nol5) <Dftffltf&i 20 

LtcnM-c&So a. airasoJigt. B-FttaKi? 

fflB^St^WO^ *;U£-<tMjft:7 -fiU*— . B (mi 
n) , B (med) , B (max) » H »* + >*;KD 

ft^-enetiss, src**. *fc, r (mi 

n) , R (med) , R (max) &^ft-e*l^ * > 

^rtWBOfcWC**. B-E«, RGB ban 
d pass filters &CjfflAT#26?B<9W*Jg 

h$^j teas; mftwmnm-c & 5 . 

Ft£, RGB band pass filters 5C 40 
JJHATKodak Wratten FilterNo 

4 7 a * ytmom^ u & A,rai« yoitz-iwoft 

^«r&£ 0 H4tt, *HH»l(l©/;7-ccDri6 
A/tfitttcoi^;l/*H2-f >©««r*5. Ate, 
Sl»**ar RGB 3 ^ + >*^4 fcKEIKfCCHftiW* 

JSfcW*T?*&. CB, *ftWO!9^3(CfB«<DPS 

^ a )V % -rem o *?rc» <l #^ * > * 

wrc**. H5«. *m\<omm nee*©, *a 50 
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ftlt, *^-ccDtcr^©WfciW*o!ft«*» 

1 a 2 0 t^^>> 

2 RGB band pass filters 
2 1 

3 #§S£:7 4;U£- 2 2 ^cig 

4 :7^*u-w>*owfcais 23 

5 jtil?***- 2 4 US? 4 

6 9ICCD 2 5 

7 t'^^^AizV*- 2 6 *7^-C 
CD 

8 2 7 t'r*^ 

9 Jtm 2 8 ^e~£- 

1 0 r (m v 2 9 itm 

1 1 G (fi) 7-y;U#- 3 0 -# 

12 B (#) 7 a 3 1 

13 MB^-rAt*- 32 y;i*u 

14 ^;l/*U-fe-/ >*oW3ftSiK 3 3 #^-C 
CD 

1 5 itiS? -f 3 4 R (fft) 

1 6 SIIC CD 3 5 G («t) 

17 R <#) ^^>*A 3 6 B (#) 

18 G (^) *+>*Jl/ 37 t^^> 

19 B (») **>;SUU 3 8 ^^3?- 



(10) 



ftmZ 0 0 0-2 7 0 26 5 
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a 60 
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#812 000-270265 



[«fcbB] ¥f£l 2^6^280 (2000. 6. 2 
8) 

[^msE i ] 

[ffliE*t^@=S] 0 00 8 

mm.?!®] 

[0008] 



(1. Wl0f2fl2 1 B> ^ifctfA,^. ^^.JU^ 

2. ^10f9^30H, H#/6^£. -«fcf§iil»2 
1 lit. 

3. «io¥ii^iaa, B*ffiftSfttttt*&tt 
i-E-os^ttfc BMn/c*, *&mm? zpmit-® 

- 7\c J: § y a, * v * ^ tWa&S* *t 



mmz 000-2 70 26 5 



l&mm ^ft£llil 7&©2©*)lSK:J:£ffiiE©«iS 
dfeffB] W14^4^5B (2002. 4. 5) 



f*IB2 000-270265 (P2000-270265A) 
[&BUB] ¥fi£l2¥9£29B (2 000. 9. 2 9) 

WM^m zt&mn&n 12-2703 

[fflSRS-Sf ] 1 1 - 1 1 4 0 2 2 

H04N 5/321 
9/04 

[F I ) 

H04N 5/321 

9/04 B 



[*8WB] ¥J&1 3¥1 0£ 1 1 H (20 0 1 . 1 0. 
1 1 ) 

[^»iE2] 
[^HffliE3] 

m*m i ] «*rt«w««K*»i»r. mm* <«*. 

***l»CSJfc-»-C9&fc (W*«. SIS) 

■i 5 > ^-Ci* ii V -< )V % - 4il jfi-c^ C C D CD 

3o*5ft>U (155. ») ©ftl-?©^ + >* 

r. JK>it2ftKW©# <«*.{*. fiiffc) ©B$ttCCD© 

[»*JB2] St*^ 1 <oMmm.K.*\i*-c. W5© 
!*#<DW*34^86Sfci6H:, *iK£iH?S©W&tI(iia3fc 

<«*.«. ») **<atiu < ^tieinox <«*.«. 



*Y5>yr. *7-ccD(aiii* (fflAti. # 

DHE-eM * £ C 5 «WR £ * S %MWi%m„ 

■C. e36©*aS©W(CfS, #©JIfe©:? £ 
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